In addition to the role of latrine sites as areas for deposition of feces, they may play roles in territoriality, sexual attraction, warning and defense behaviors, and regulation of physiological functions. Several carnivores, such as the common genet (Genetta genetta) use latrines as stations for scent communication. We describe the factors influencing the placement and use of latrine sites by a Mediterranean population of common genets inhabiting cork oak woodlands in southwestern Portugal. Using logistical regression analysis, we found a higher probability of finding latrines in areas with high understory height and diversity of landscape units, low human disturbance and accessibility, and proximity to potential refuges and other latrines. An exploratory univariate analysis showed that latrines were located primarily in conspicuously high features within the landscape such as in old-growth cork oak trees. Their use was associated with low human disturbance, inaccessibility, and high understory cover. Our results suggest that forest managers should preserve some old trees in oak woodlands, because these trees have a fundamental role in scent communication among genets (latrines), as well as serve as resting sites.
The functional success of social animals is dependent upon their communication system (Schaller 1972) . As with other social animals, life strategies of carnivores are complex, with social organization heavily influenced by information exchange between individuals. Communication is achieved by visual, auditory, and, more commonly, olfactory signals (Macdonald 1995) . Scent communication has some advantages when compared to other types of signals, especially in places where the visual or auditory signs are difficult to detect (Gorman and Trowbridge 1989) .
Odors can be released into the environment through scent marks that allow a spatial and temporal record of the behavior and movements of an individual (Gorman and Trowbridge 1989) . One of the most important characteristics of scent marking is that it can remain effective for long periods of time, even when the animal is no longer present. This feature enhances its importance for animals, such as carnivores, that usually live in medium to low densities and defend large territories.
Carnivores have many scent glands tucked into an array of body parts corresponding to different types of scent marking:
ano-urogenital glands, as in a large cavern beneath the tail of the European badger (Meles meles); flank glands, as on the underside of the ermine (Mustela erminea); hind-leg glands, as on the feet of the golden jackal (Canis aureus); and perineal glands, as found in a pouch near the anus of the common genet (Genetta genetta- Gorman and Trowbridge 1989; Macdonald 1995) . Macdonald (1995) identified the uro-anal region as a common source of odorous glands of mammals, given that urine and feces are the main scent-marking agents of carnivore predators (Macdonald 1980) , including genets.
Problems can arise when evaluating the role of feces as scent marks because the discrimination between communication and excretion events is always difficult. This distinction becomes less problematic if scats are deposited in specific and conspicuous defecation sites (scat piles or latrines) that are revisited regularly (Kleiman 1966 ). This behavior is common in the majority of the carnivore families (Macdonald 1995) , and for some species the use of latrines as long-term defecation sites is well known (e.g., European badgers-Do Linh San 2002). The functions of latrines are diverse. Several authors have described their role in territoriality, sexual attraction, warning and defense behaviors, and regulation of physiological functions (Gorman and Trowbridge 1989; Leyhausen 1965; Lockie 1966; Macdonald 1980; Ralls 1971; Richardson 1993; Roeder 1980a Roeder , 1980b Roper et al. 1993; Thiessen and Rice 1976) .
The common genet is a North African viverrid with a limited European range restricted to Portugal, Spain (including the Balearic Isles), and southwestern France (Bouchardy et al. 1986; Livet and Roeder 1987) . This species is one of the most common carnivores in Portugal, having a broad distribution (Santos-Reis and Mathias 1998) , and is classified as of ''Least Concern'' in the Portuguese Red Data Book (Cabral et al. 2005) . Livet and Roeder (1987) stated that genets can communicate directly when there is a physical contact, or indirectly through scent, if the transmitter and receiver of the signal are not simultaneously present. Because genets live in low densities with sex-related exclusive territories (Palomares and Delibes 1994; Santos-Reis et al. 2004) , encounters between individuals are scarce and limited mostly to boundary areas. Therefore, indirect scent communication in genets assumes significant importance. Roeder (1980a) demonstrated that captive genets scent mark using feces, which are deposited on regularly used latrines. These sites, in addition to their fecal function, also are used for scent marking, an important behavior that in genets is normally associated with the defense of resources and territories (Roeder 1980b) . Therefore, we aimed to understand which environmental parameters determined the choice of latrine sites by genets.
MATERIALS AND METHODS
Study area.-The study area was located on the eastern slope of the Grândola Mountains in southwestern Portugal (388079N, 088369W), a semiarid region characterized by a Mediterranean climate with Atlantic influences. The mean annual temperatures ranged from 158C to 17.58C. The study area (8 km 2 ) included the region encompassing the movements of 5 radiotracked genets monitored in a previous study (SantosReis et al. 2004) at the field station of the Centre of Environmental Biology (University of Lisbon). The area is characterized by small hills, with elevations ranging from 159 to 238 m above sea level, that are covered by cork oak (Quercus suber) woodlands with many old-growth trees (. 80 years old and a trunk . 1.5 m in diameter). The understory varied between bare soil and dense Mediterranean scrublands with strawberry trees (Arbutus unedo), rock roses (Cistus), heaths (Erica), and brooms (Genista-Correia and Nisa 1999) . Within the woodland, a system of valleys with intermittent streams shaped the landscape. The valleys were dominated by riparian vegetation primarily composed of common alder (Alnus glutinosa), raywood ash (Fraxinus angustifolia), poplars (Populus), blackberry bushes (Rubus ulmifolius), and common willows (Salix atrocinerea).
Genets are one of the commonest carnivores in the Grândola Mountains, with densities of 0.73-1.36 individuals/km 2 (Rosalino et al. 2005c ). Their home ranges, which are exclusive between individuals of the same sex, averaged 3.41 km 2 , whereas core areas averaged 0.23 km 2 (Santos-Reis et al. 2004) .
Latrine monitoring and selection of random sites.-We intensively surveyed the entire study area to locate genet latrines. Only sites containing 5 or more scats were classified as latrines. This criterion was more conservative than that considered by Palomares (1993) , who identified latrines by the accumulation of at least 2 scats.
We revisited all latrines once per month between March and November 1998, and recorded the number of scats at each. On the 1st visit, every scat was destroyed to correctly date further deposited feces. Palomares (1993) found that the destruction or removal of scats from genet latrines did not affect their use.
To determine which environmental features may influence latrine-site selection, we compared sites where latrines were present to sites where they were absent (Kendall et al. 1992; Virgós and Casanovas 1997) . We subdivided the area into 100-m 2 quadrats. For comparison, randomly selected quadrats without latrine sites were selected within the home range of each animal. To reduce variability introduced by sampling an atypical nonlatrine site (Sutter 1997) , 2 nonlatrine sites were examined for each latrine site. The sites used for analysis were located in the center of the randomly selected quadrats.
Latrine location features.-All sites with latrines present or absent were characterized using the same environmental variables, which were grouped in 2 clusters, macrohabitat and microhabitat parameters (Table 1) . Morris (1980) suggested that this discrimination makes the analysis of habitat-use patterns more robust by incorporating scale differences and variation in ecological significance of specific variables for animals. Macrohabitat variables were used to describe the landscape where latrines were located, and microhabitat parameters were used to determine the characteristics of the structure supporting the latrines. Therefore, different analytical procedures were used for the 2 types of variables.
Most macrohabitat variables were assessed visually, having the latrine and the nonlatrine site as the centroid of a 250-mradius circle (250-m circle; Table 1 ). The radius size is based on the mean length of the core area (area of concentrated use [.50% of total locations] within the home range- Wray et al. 1992) , assuming that the core areas were circular (¼ p Â radius 2 - Santos-Reis et al. 2004) . However, for the parameters ''number of den sites'' and ''number of latrines,'' a circular area of 480-m radius was used as reference. This value corresponds to the average of the maximum distances travelled by the monitored genets per night (Santos-Reis et al. 2004) . Because genets can use several latrines per night (Roeder 1980a) , and various dens in consecutive days (Santos-Reis et al. 2004 ), this radius value will account for the abundance of the structures used.
To assess the influence of macrohabitat characteristics on the selection of a specific place to function as a latrine site, we used a logistic regression approach (Brito et al. 1999; Manel et al. 1999) , following the recommendations of Tabachnick and Fidell (1996) and Hosmer and Lemeshow (2002) .
All nominal variables were transformed into variables coded as ''dummy'' to be incorporated into the logistic regression model. The Mantel-Haenszel test was used to investigate the linear association between all independent variables and the dependent variable (presence or absence- Tabachnick and Fidell 1996) . Ordinal variables that revealed an association with the dependent variable were analyzed as continuous. The remaining ones were explored as categorical.
The most parsimonious explanatory model was obtained after selection of variables statistically associated with the dependent variable, as revealed by the likelihood ratio (G) and the Wald test (W). Any variable whose univariate test had a P-value , 0.25 was a candidate for the multivariate model (Hosmer and Lemeshow 2002) . Tabachnick and Fidell (1996) mentioned that logistic regression is sensitive to correlations between independent variables. Therefore, to minimize this constraint, we tested the multicollinearity between variables by creating a correlation matrix (Glantz and Slinker 1990) using the Kendall-Tau-b coefficient of concordance (Zar 1999) . For all pairs of variables that revealed high correlation (.0.70- Filipe et al. 2004 ), the one with the greatest explanatory effect (higher G-test value) was retained, whereas the other was deleted during the model building procedure because it did not contribute significantly to the model and could lead to inaccurate results (Mladenoff et al. 1995) .
We entered the selected variables into a stepwise logistic regression analysis (with forward selection) based on the G-test of significance for the likelihood ratio between the saturated model and a model without that variable (Hosmer and Lemeshow 2002) . The P-value thresholds used were those suggested by Tabachnick and Fidell (1996-0.15 as the maximum value for entering a variable into the model and 0.20 as the minimum value for removing a variable).
Three methods were used to evaluate the goodness-of-fit of the model: the likelihood ratio G-test, by comparison of the model uniquely with a constant with the model including the Last cork extraction (1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998 selected independent variables; the percentage of correct identifications (PCI); and the deviance (D), by comparison of the residual deviance of the model with that of an extended model. Criteria of Mosher et al. (1986) were used to evaluate if the obtained model could be considered an ideal management habitat model for genets in Mediterranean environments: percent correct identifications . 0.80, economical to parameterize, variables measurable by managers, variables compatible with existing forest-management systems, and variables important to identify areas used by the species of concern. The logistic regression model was produced using SPSS for Windows, release 10.0 (SPSS Inc., Chicago, Illinois) and STATISTICA 5.1 for Windows (StatSoft Inc., Tulsa, Oklahoma).
Microhabitat variables were analyzed using exploratory univariate statistics. We used the mean (categorical variables), mode (nominal variables), and standard deviation for a descriptive analysis of each site (Fowler and Cohen 1997) . Chisquare tests were used to assess the differences between latrine subsamples (Zar 1999) .
Latrine use.-Three descriptors were used to evaluate the degree of use of each latrine: visit rate (VR ¼ number of visits positive for scats/total number of visits-Newman and Griffin 1994), mean number of scats per visit (MNS ¼ total number of scats collected/total number of visits, and total number of scats collected.
The results of these descriptors for each latrine were then used to perform a nonhierarchical cluster analysis, with between-group linkage and square Euclidean distance measures (Ludwig and Reynolds 1988) to group latrines according to their degree of use: high, average, low, and null. Values of each parameter were standardized into a 0-1 scale (each value divided by the highest recorded), to have the same weight in the cluster analysis. The influence of all macrohabitat variables (Table 1 ) on these defined groups was evaluated using a nonparametric univariate analysis (Kruskal-Wallis H-test) because variables failed to approach normality (Zar 1999) .
Animal care and use guidelines of the American Society of Mammalogists (Animal Care and Use Committee 1998) were followed in all sampling procedures.
RESULTS
Location of latrines.-Sixty-two genet latrines were found inside the study area, and 125 nonlatrine sites were randomly selected.
From all the available macrohabitat variables (n ¼ 23), only 17 (Table 1) were used for producing the logistic regression model. From those, 6 were selected for the most parsimonious model that explained the location of genet's latrines: distance to potential refuges (Ref), human disturbance (Hud), understory height (Unh), diversity of landscape units (Div), distance to the nearest latrine (Dnl), and accessibility (Acc; Table 2 ). Harrel et al. (1996) suggest that no more than m/10 (where m is total number of observations) predictors should be included in the final model to make interpretation easier. This condition was met, because the final model included 6 predictors (62 latrines/ 10 ¼ 6.2). Mosher et al. (1986) , the final model can be used to accurately predict the distribution of latrines. Overall, our model revealed a percentage of correct identifications . 0.80; the variables entering the model are easily and effectively measured in the field at low cost-effective effort, being all adapted to the agro-silvo-pastoral ecosystem existent in the study area; and finally, variables are important to identify areas used by the species of concern, through signs of presence (e.g., distance to potential refuges [Ref] and distance to the nearest latrine [Dnl] ).
Fit of the logistic regression model to the raw data was confirmed by goodness-of-fit tests (G
High heterogeneity was found among landscape features where latrines were located (v 2 ¼ 40.290, d.f. ¼ 2, P , 0.001). Defecation sites were found only on 3 types of structures: trees (69.4%, n ¼ 43), on the ground (25.8%, n ¼ 16), and, less frequently, upon rocks (4.8%, n ¼ 3). All latrines located on trees were in cork oak trees of considerable size (height-X ¼ 8.33 m 6 1.90, range: 4-12 m; tree trunk diameter-X ¼ 0.93 m 6 0.25 SD, range: 0.55-1.68 m) and with a healthy and welldeveloped canopy, shading more than 50% of soil underneath the canopy. Most sites (58.1%, n ¼ 25) had experienced no cork extraction for at least 5 years. Latrines were more frequently placed on the 1st bough division of the main trunk (into 2, 3, or 4 branches), at a distance of about 3 m from the ground ( X ¼ 2.67 m 6 0.75 SD, range: 0-4.4 m). Latrines found at ground level were always located under riparian vegetation (e.g., blackberry bushes). Those located on rocks were placed on conspicuous old stone walls or rocks not higher than 2 m located in the middle of cork oak forest patches.
Use of latrines.-Scat deposition was higher in November and lower in June-July, with significant seasonal differences (v 2 ¼ 35.389, d.f. ¼ 2, P , 0.001; Fig. 1 ). Thirty-four (55%) of Table 1 for definition); Unh ¼ understory height; Div ¼ diversity of landscape units; Div1, Div2, Div3, and Div4 ¼ dummy variables of Div; Dnl ¼ distance to the nearest latrine; Acc ¼ accessibility (see Table 1 for definition).
62 latrines never had scats deposited after the 1st visit. The nonhierarchical cluster analysis unevenly divided the latrines among the 4 predefined groups: high use, n ¼ 3; average use, n ¼ 7; low use, n ¼ 8; and null use, n ¼ 34. The KruskalWallis test allowed the identification of 6 variables that influenced the use rate of latrines:
, and latrine's landscape unit (H ¼ 7.626, d.f. ¼ 2, P , 0.05). Latrines with a high use rate were usually located in trees with difficult access, surrounded by cork oak woodland with arboreal shrubs and with no visible human disturbance in the vicinity.
DISCUSSION
Results from our study reveal that, as for the majority of carnivores (e.g., Kruuk 1995; Rosalino 2004) , shelter and food appeared to drive the selection of latrine sites and scentmarking stations. Although genets can inhabit areas with high human density where latrines are located in the vicinity of human settlements (Rosalino and Santos-Reis 2002) , our study showed that if they have a choice, genets avoid areas with frequent human disturbance such as houses and roads. Latrines were more common in areas with a high understory cover, a habitat feature that allowed genets protective cover during access to latrines. There also was a higher probability of finding latrines near potential refuges. Our findings support the results of Cugnasse and Riols (1984) , Palomares (1993), and Virgós et al. (2001) , who showed that genets choose areas with dense vegetation.
We assessed the importance of food indirectly by examining the surrogate variable ''diversity of landscape units'' in the logistic regression model. There was a higher probability of a latrine being located in more diverse areas (5 landscape units) than in areas with lower diversity of habitats (w ¼ 25.0334). In these highly diversified regions, ecotone areas were available that presumably contained a higher diversity and abundance of potential prey (Brewer 1988) . The importance of ecotones is enhanced by the fact that the diet of genets in the study area included insects and fruits (86% of consumed prey- SantosReis et al. 2004) , food resources that are more abundant in ecotones (Rosalino et al. 2005a) .
Although many authors (Roeder 1980a; Virgós and Casanovas 1997) have reported that genets usually select conspicuous structures within the landscape as latrines (e.g., mainly rocky areas), we found that genets deviated slightly from this behavior. Given the absence of rocks or cliffs in our study area, genets used functionally equivalent sites. Thus, the selection of old-growth trees as the dominant latrine structure in the Grândola Mountains seems to reflect the previously described pattern, and represents the 1st report of the high importance of these structures to the ecology of genets. Although not as conspicuous as other structures (e.g., abandoned houses and cliffs-Livet and Roeder 1987), Q. suber trees played the same role, because they were the most prominent landscape feature within the cork oak Mediterranean forest. These findings agree with those of Gorman and Trowbridge (1989) , in that a recurring feature of object marking is that scent marks are placed not at random within the environment, but instead at visually conspicuous, often elevated, and traditionally used landmarks. On the other hand, if feces are used in olfactory communication, as demonstrated by Roeder (1980a) for the common genet, it is likely that the feces will be placed where they are most likely to be encountered by the individuals for whom they are intended (Gosling 1982) , such as in old-growth trees.
Differences found in the number of scats detected each month seem to indicate a seasonal cycle of scent marking. The peak detected in November could be related to the dispersal of young animals, as suggested by Palomares (1993) , because it is during this period that juveniles start showing scent-marking behavior. On the other hand, when most young animals become independent, the residents may need to reinforce dominance relationships. Studies with other carnivores (Erlinge 1968; Macdonald and Mason 1987) have shown that local fluctuations in the number of scent marks may be related to the presence of young. These authors suggest that when young are present, adults (especially females) are more sedentary, with movements slightly restricted to the neighborhood of the den. During these periods (March and April for genets -Livet and Roeder 1987) , it seems that the frequency of marking behavior could be reduced. This possibility, associated with an increase of scent marking in the mate-searching period (middle to end of autumn- Bouchardy et al. 1986 ), can contribute to the peak in the number of scats detected in November.
The majority of variables that seem to influence the rate of use of latrines are similar to the features identified by the logisitic regression model as associated with the location of middens. Therefore, one of the major findings of our work is that low human disturbance, difficult accessibility, and high understory not only influence the selection of latrine sites, but also reinforce their use. Costa and Santos-Reis (2002) reached a similar conclusion for a neighboring area, although only shrub cover density seemed to have an significant influence in latrine use. They found that middens surrounded by large cork oak woodland without understory (no shrub cover) were less used.
The results presented in our study contribute to the scientific knowledge regarding the ecology of a carnivore species whose European distribution is highly restricted (Portugal, Spain, and southwestern France-Mitchell-Jones et al. 1999) . Moreover, because the cork oak woodland is the major remaining woodpasture system of Europe (Grove and Rackham 2003) , and depends on human activities for persistence, the information presented here can help forest managers in the task of maintaining cork oak woodland in a sustainable manner and preserving its unique biodiversity characteristics (e.g., oldgrowth trees that can sustain genet latrines). The roles of oldgrowth trees as structural features for placement of latrines and as the main diurnal resting sites for common genets in southwestern Portugal (Santos-Reis et al. 2004 ) reinforce their importance within the cork oak woodland. This is particularly important in an area where conspicuous structures that also confer protection may be lacking if old, nonproductive trees are removed. Although genet ecology is insufficiently known, studies of other carnivores inhabiting the same area have demonstrated that availability of resting sites is important and if scarce, may restrict carnivores density (e.g., European badgers- Rosalino et al. 2005b ).
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